ABSTRACT
INTRODUCTION
and asymmetrical migration of individual mice from MM into urban populations (Table 1) .
However, given the extremely recent divergence times, these high migration rates could be due to 1 3 2 retained ancestral polymorphisms from incomplete lineage sorting or geographic structure that are difficult to distinguish from admixture [25] . Our results show that geography, geologic events, and human-driven habitat change have left a 1 3 7 detectable genomic signature in NYC's white-footed mouse populations. Patterns of genetic 1 3 8 variation and population structure reflect past demographic processes [26] , and genome-wide 1 3 9
SNPs generated from ddRADseq provided enough information to distinguish recent demographic 1 4 0 events from past geological processes. Our demographic models estimated divergence times and study is the first to use population genomic modeling to estimate the demographic impact of . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not .
METHODS

4 7
Sampling and DNA extraction 1 4 8
Two previous studies [8, 19] 2013 from 23 separate localities that were used to generate the genomic data used in this study.
Sites were chosen to represent a rural to urban gradient (Fig. 1) . Rural sites were defined as large 1 5 1 tracts of relatively undisturbed natural habitat, and urban sites were fragmented habitat the previously mentioned six sites, we sampled tissue from previously-collected liver samples 1 6 0 stored in RNAlater (Ambion Inc., Austin, TX) at -80C. We extracted genomic DNA using 1 6 1 standard extraction protocols, quantified the yield, and checked quality before genomic . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/032979 doi: bioRxiv preprint first posted online Nov. 26, 2015;  genotypes (Fig. S1 ). To infer the most likely number of ancestral populations, each model run 2 1 2 generates a cross-entropy estimation based on ancestry assignment error when using masked Demographic inference from genome-wide site frequency spectra In order to reduce model complexity for demographic inference, we attempted to group 2 1 7 individuals into the minimum number of populations representing unique evolutionary clusters. the East River, and hierarchical analyses using discrimant analysis of principal components results, we chose several of the urban populations to include in demographic modeling based on 2 2 5 the size of the park, the relative isolation of the park due to urbanization, and the population 2 2 6 density of white-footed mice in the park. We generated the multi-population site frequency 2 2 7 spectrum (MSFS) for subsets of populations to test specific demographic history scenarios. We command implemented in dadi to generate the MSFS. When we created the SNP dataset, we projected to 50% to ensure the same number of individuals for all loci. Once the MSFSs were 2 3 2 generated, we used the software program fastsimcoal2 [23] for demographic inference. .
CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/032979 doi: bioRxiv preprint first posted online Nov. 26, 2015;  Fastsimcoal2 (fsc2) uses a composite multinomial likelihood approach to infer demographic 2 3 4 histories from the site frequency spectrum generated from genomic scale SNP datasets. The expected SFS under user defined demographic scenarios is obtained using coalescent simulations.
3 6
We tested demographic histories under a scenario of population isolation with migration 2 3 7 (IM model). This included six hierarchical IM models and we compared inferred parameters 2 3 8 between models (Fig. 2 ). All models were tested using the same dataset. There was one two- inconsistencies from over-parameterization. For these remaining models we considered an glacier, ~18,000 ybp. For T div2 we considered divergence times incorporating the timeframe of 2 4 7 urbanization in NYC, ~400 ybp. We allowed for migration between all populations, and tested 
